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to the hole. For these reasons, extra care must be taken when aligning the tap and
starting the thread. For production tapping a spiral pointed tap is recommended for
through holes and a spiral fluted tap for blind holes; preferably these taps should have
a 10 to 15 degree rake angle. A lead screw tapping machine is helpful in cutting
accurate threads. A heavy duty soluble oil or a light base mineral oil should be used
as a cutting fluid.

Copper Alloys: Most copper alloys are not difficult to tap, except beryllium copper
and a few other hard alloys. Pure copper offers some difficulty because of its ductility
and the ductile continuous chip formed, which can be difficult to control. However,
with reasonable care and the use of medium heavy duty mineral lard oil it can be
tapped successfully. Red brass, yellow brass, and similar alloys containing not more
than 35 per cent zinc produce a continuous chip. While straight fluted taps can be
used for hand tapping these alloys, machine tapping should be done with spiral
pointed or spiral fluted taps for through and blind holes respectively. Naval brass,
Jeaded brass, and cast brasses produce a discontinuous chip and a straight fluted tap
can be used for machine tapping. These alloys exhibit a tendency to close in on the
tap and sometimes an interrupted thread tap is used to reduce the resulting jamming
effect. Beryllium copper and the silicon bronzes are the strongest of the copper
alloys. Their strength combined with their ability to work harden can cause difficul-
ties in tapping. For these alloys plug type taps should be used and the taps should be
kept as sharp as possible. A medium or heavy duty water soluble oil is recommended
as a cutting fluid.

Diameter of Tap Drill. — Tapping troubles are sometimes caused by tap drills that
are too small in diameter. The tap drill should not be smaller than is necessary to give
the required strength to the thread as even a very small decrease in the diameter of
the drill will increase the torque required and the possibility of broken taps. Tests
have shown that any increase in the percentage of full thread over 60 per cent does
not significantly increase the strength of the thread. Often, a 55 to 60 per cent thread
is satisfactory, although 75 per cent threads are commonly used to provide an extra
measure of safety. The present thread specifications do not always allow the use of
the smaller thread depths. However, the specification given on a part drawing must
be adhered to and may require smaller minor diameters than might otherwise be
recommended.

The depth of the thread in the tapped hole is dependent on the length of thread
engagement and on the matenal. In general, when the engagement length is more
than one and one-half times the nominal diameter a 50 or 55 per cent thread is
satisfactory. Soft ductile materials may permit use of a slightly larger tapping hole
than brittle materials such as gray cast iron.

It must be remembered that a twist drill is a roughing tool that may be expected
to drill slightly oversize and that some variations in the size of the tapping holes are
almost inevitable. When a closer control of the hole size is required it must be
reamed. Reaming is recommended for the larger thread diameters and for some fine
pitch threads.

For threhds of Unified form (see American Standard Unified Threads, page 1520)
the selection of tap “drills is covered in the following section, Factors Influencing
Minor Diameter Tolerances of Tapped Holes and the hole size limits are given in
Table 2. Tables 3 and 4 give tap drill sizes for American National Form threads based
on 75 per cent of full thread depth. For smaller-size threads the use of slightly larger
drills, if permissible, will reduce tap breakage. The selection of tap drills for these
threads also may be based on the hole size limits given in Table 2 for Unified threads
that take lengths of engagement into account.

The size of the tap drill hole for any desired percentage of full thread depth can be
calculated by the formulas below. In these formulas the Per Cent Full Thread is
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